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The objectives were to investigate the prevalence of urinary incontinence (UI) and its relationships 
with depression, stress, and self‑esteem in older Korean women from the Korean Study of Women’s 
Health Related Issues (K‑Stori), a nationally representative cross‑sectional survey. A total of 3000 
women between 65 and 79 years were the final study subjects. We applied multiple linear regression 
models to analyze associations with depression, stress, and self‑esteem levels in relation to UI types. 
Types of urinary incontinence included stress, urge, and mixed UI. UI affects at least one in two 
older Korean women (52.2%). The prevalences of SUI, UUI, and MUI were 45.7%, 39.6%, and 33.1%, 
respectively. UI was found to be adversely associated with depression, stress, and self‑esteem: women 
with UI reported significantly higher levels of depression and stress and lower levels of self‑esteem 
than those without UI. Women with MUI reported significantly greater impairment than the women 
with SUI or UUI. Our results provide an evidence base for the evaluation of mental health in older 
women with incontinence. The prioritization of UI detection and the identification of psychological 
factors may help improve the diagnosis and management of UI and potentially yield significant 
economic and psychosocial benefits.
Urinary incontinence (UI) is defined as the involuntary leakage of urine. Although this condition can occur in 
adults of all ages, a large body of research has shown that the prevalence of UI increases with  age1. With a signifi-
cant impact on morbidity and quality of life, UI has been shown to affect an older person’s emotional wellbeing, 
social function, and general health and to be associated with poorer mental health, including depression, low 
self-esteem, anxiety, and cognitive  impairment1–4. Meanwhile, research has indicated that poorer mental health 
can affect the course and outcomes of  UI1: Among women who reported experiencing incontinence, about half 
(48%) expressed concerns about their symptoms getting worse in the future. Forty percent reported embar-
rassment regarding urinary leakage, and one in three (32%) said they worried about incontinence-related odor.
Urinary incontinence is a broad term and may include stress, urge, and mixed UI, as well as UI of other types. 
Urge urinary incontinence (UUI) is defined as involuntary urine leakage associated with urgency. Stress urinary 
incontinence (SUI) is defined as involuntary urine leakage associated with specific activities (e.g., sneezing and 
coughing). Mixed urinary incontinence (MUI) includes features of both UUI and  SUI5. The reported risk factors 
of UI include age, number of childbirths, previous hysterectomy, obesity, and chronic  disease3,4.
With the rapid aging of societies, UI is a growing worldwide problem. In several large studies of U.S. women 
aged 50 years and older, approximately one-third to two-thirds of women reported  UI2. UI is estimated to affect 
30% to 40% of women in the  UK6. In a previous study for Korea, UI was reported by 40.8% of Korean female 
adults aged 30–79 years; the prevalences of SUI, UUI, and MUI were 22.9, 3.1, and 14.9%7. Across studies, the 
reported prevalences for UI of any subtype in adult women vary greatly (5–72%). This enormous variation 
between studies could be due to cultural differences in the perception of urinary incontinence, willingness to 
report urinary incontinence, methodological differences, and differences in case  definitions8.
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Although UI is not a life-threatening condition, the severe social impairment associated therewith can nega-
tively affect the lives of patients. This suggests that UI cannot be adequately treated without consideration of 
a patient’s overall quality of  life9. However, studies on the impact of urinary incontinence on quality of life in 
older Korean women are lacking, despite numerous clinical observations supporting its negative  influence10. The 
purposes of this study were to investigate the prevalence of UI and to compare the prevalence of psychological 
symptoms (depression, stress, and self-esteem) according to the presence or absence of UI.
Results
Table 1 describes the sociodemographic characteristics and mental health of women aged 65–79 years. The aver-
age age of the study population was 71.8 years (standard deviation [SD], ± 4.3) years. The percentage of obese 
women was 31.4%. The majority of the study population (72.6%) reported three or more parities. 57.4% of the 
women had no education or an elementary school education.
Among all of the women in our sample, 13.6% had moderate to severe depression defined by a GDS score of 
10 or more. The mean score for PSS-4 was 6.8, with a SD of 2.1. High stress levels (PSS-4 score > 9) were reported 
by 620 (20.7%) respondents. 1.0% of the women reported low self-esteem defined by an RSES score of 9 or less.
Table 2 lists the prevalence of UI and mental health state according to the individual types of UI. The preva-
lences of SUI and UUI were 45.7% and 39.6%. The prevalence of incontinent women was 52.2% regardless of 
the type of UI. The prevalence of MUI was 33.1%.
Depression and stress levels were significantly higher in women with UI than those without UI (p < 0.001). 
Women with SUI or UUI reported significantly higher depression and stress levels than those without SUI or 
UUI. Women with SUI or UUI had significantly lower levels of self-esteem according to RSES than those without 






Mean (SD) 71.8 (4.3)
BMI (kg/m2)
Underweight (< 18.5) 58 (1.9)
Normal (≥ 18.5 and < 23) 1127 (37.6)
Overweight (≥ 23 and < 25) 872 (29.1)
Obese (≥ 25) 943 (31.4)








3 or more 2179 (72.6)
Income($/month)
 < 2000 1837 (61.2)
2000–3999 880 (29.3)
 ≥ 4000 283 (9.4)
Education
Illiterate 428 (14.3)
Elementary school 1292 (43.1)
Middle School 815 (27.2)
High school or more 465 (15.5)
Geriatric Depression Scale
None (0–4) 1574 (52.5)
Mild (5–9) 1017 (33.9)
Moderate to severe (10–15) 409 (13.6)
Mean (SD) 4.9 (3.9)
Perceived Stress Scale
Very low (0–4) 451 (15.0)
Low (5–8) 1929 (64.3)
High (9–12) 586 (19.5)
Very high (13–16) 34 (1.1)
Mean (SD) 6.8 (2.1)
Rosenberg Self-esteem Scale
High (20–30) 1236 (41.2)
Medium (10–19) 1735 (57.8)
Low (0–9) 29 (1.0)
Mean (SD) 18.5 (3.6)
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SUI or UUI. Women with MUI reported a mean score on the GDS of 6.2. Those without any UI showed a mean 
score on the GDS of 3.9. Women with MUI reported a mean score on the RSES of 17.7, and those without any 
UI showed a mean score on the GDS of 19.1.
For women with MUI, almost one in five had moderate to severe levels of depression defined by a GDS score 
of 10 or more and 30.0% had high levels of stress defined by a PSS-4 score of 9 or more. 68.1% reported low to 
medium levels of self-esteem defined by an RSES score of 19 or less. Among the different types of UI, the lowest 
levels of self-esteem were seen for MUI.
Significant associations were noted between UI and high levels of depression and stress and a low level of 
self-esteem (Table 3). After adjustment for age, BMI, parity, hysterectomy, income, and education, UI was still 
significantly associated with depression, stress, and self-esteem. Women with MUI were likely to have scores 
of 1.9 points higher on the GDS, 0.8 points higher on the PSS-4, and 1.2 points lower on the RSES than women 
without UI.
Meanwhile, depression, stress, and low self-esteem were also significantly related with age, hysterectomy, 
income, and education. Depression and stress levels were significantly higher and self-esteem levels were lower 
in women who had undergone a hysterectomy than those who had not. No significant relationships were noted 
between mental health and BMI or parity.
Discussion
In this study, we discovered that UI affects at least one in two older Korean women (52.2%). The prevalences of 
SUI, UUI, and MUI were 45.7%, 39.6%, and 33.1%, respectively. UI was found to be adversely associated with 
depression, stress, and self-esteem: women with UI reported significantly higher levels of depression and stress 
and lower levels of self-esteem than those without UI. Women with MUI reported significantly greater impair-
ment than the women with SUI or UUI. The observed associations persisted after adjusting for age, BMI, parity, 
hysterectomy, income, and education. Also, women with a hysterectomy reported higher levels of depression 
and stress and lower self-esteem. This indicates that women who have undergone or will undergo a hysterectomy 
may require psychological  care11.
UI has been shown to be bothersome to patients and to negatively affect many aspects of life, including 
sleep, urinary tract infections, falls, nontraumatic fracture, depression, relationships, work productivity, and 
self-esteem2,9,12,13. However, many older individuals view their UI as a normal feature of age, and this belief may 
contribute to delays in seeking  treatment14,15. Despite high rates and its adverse effects on health, UI is under-
reported by women and, therefore, infrequently recognized by clinicians. Indeed, research has indicated that 
less than half undergo evaluation or treatment for this burdensome  condition16. Accordingly, greater awareness 
of UI as a treatable condition and that it is not a normal part of ageing is needed among the population and 
health professionals.
Although UI is not a life-threatening condition, it has the potential to have a negative impact on the psy-
chological health of women and to reduce quality of daily living, thereby resulting in a higher predisposition 
to  stress17. Incontinence women produces marked loss of self-esteem, depression, loss of independence, and a 
profound stigma. Social withdrawal is associated with the anxiety related to becoming incontinent in public and 
the possibility that others may find out, rather than distress related to the leakage of urine  itself18.
The association between psychiatric illness and incontinence is thought to be multidirectional. Abnormality 
in serotonin is a plausible explanation for both depression and incontinence development. Involuntary leak-
age of urine can be bothersome, lead to anxiety, and subsequently contribute to social isolation and depres-
sion  development19. In addition, increased sympathetic nervous system activity associated with depression may 
Table 2.  Depression, stress, and self-esteem levels according to type of urinary incontinence.
Total
Stress Incontinence Urge Incontinence Mixed Incontinence
No (%) Yes (%) P value No (%) Yes (%) P value None (%) Any UI (%) Mixed UI (%) P value
1628 (54.3) 1372 (45.7) 1812 (60.4) 1188 (39.6) 1434 (47.8) 572 (19.1) 994 (33.1)
Geriatric Depression Scale
None (0-4) 989 (60.8) 585 (42.6)
<.0001
1081 (59.7) 493 (41.5)
<.0001
894 (62.3) 282 (49.3) 398 (40.0)
<.0001Mild (5-9) 486 (29.9) 531 (38.7) 560 (30.9) 457 (38.5) 407 (28.4) 232 (40.6) 378 (38.0)
Moderate to severe (10-15) 153 (9.4) 256 (18.7) 171 (9.4) 238 (20.0) 133 (9.3) 58 (10.1) 218 (21.9)
Mean (SD) 4.0 (3.5) 5.8 (4.0) <.0001 4.1 (3.6) 6.0 (6.0) <.0001 3.9 (3.6) 4.8 (3.4) 6.2 (4.2) <.0001
Perceived Stress Scale
Very low (0~4) 311 (19.1) 140 (10.2) <.0001 355 (19.6) 96 (8.1)
<.0001
296 (20.6) 74 (12.9) 81 (8.2)
<.0001Low (5~8) 1059 (65.1) 870 (63.4) 1166 (64.4) 763 (64.2) 911 (63.5) 403 (70.5) 615 (61.9)
High/very high (9~16) 258 (15.9) 362 (26.4) 291 (16.1) 329 (27.7) 227 (15.8) 95 (16.6) 298 (30.0)
Mean (SD) 6.5 (2.1) 7.2 (2.1) <.0001 6.5 (2.1) 7.3 (2.0) <.0001 6.5 (2.2) 6.7 (1.9) 7.4 (2.0) <.0001
Rosenberg Self-esteem Scale 
High (20~30) 785 (48.2) 451 (32.9) <.0001 822 (45.4) 414 (34.9)
<.0001
688 (48.0) 231 (40.4) 317 (31.9)
<.0001
Low or medium (0-19) 843 (51.8) 921 (67.1) 990 (54.6) 774 (65.2) 746 (52.0) 341 (59.6) 677 (68.1)
Mean (SD) 19.1 (3.5) 17.8 (3.6) <.0001 18.9 (3.5) 17.8 (3.6) <.0001 19.1 (3.5) 18.4 (3.5) 17.7(3.6) <.0001
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increase circulating levels of cortisol and catecholamines and, consequently, lead to physiologic changes in 
the bladder and  UI2. The combined impact of UI and depression exceeds the impact of either condition alone. 
Accordingly, clinician must be prepared to discuss all aspects of women’s lives in order to ascertain all their 
concerns.
Previously, in the assessment of bladder problems and the treatment thereof, clinicians have focused on 
objective measures of bladder function, notably urodynamic  parameters18, and reportedly, physicians are often 
unaware of the social stigma and psychological problems associated with UI. Accordingly, researchers have rec-
ommended routine screening for these psychiatric  conditions20. Screening would likely have a positive impact on 
self‐esteem, perception of symptoms, and satisfaction with treatment and would likely contribute to an overall 
perceived improvement in quality of life. Moreover, early intervention may reduce symptom progression, improve 
immediate and long-term quality of life, and limit the need for more complex and costly treatment. To maximize 
the opportunity for successful treatment, routine mental health screening and close collaboration with mental 
health professionals are  critical13,21.
Our study has several limitations. First, since UI symptoms were self-reported, it is likely that we may have 
over- or underestimated the prevalence. However, the validity of self-reported UI, compared with clinical diag-
nosis, has been established in previous  research22. Second, the reported prevalences of UI vary considerably in 
different studies, with differing definitions for UI having been used: prevalence was estimated from frequency of 
UI abstracted as daily, weekly, or monthly episodes of urine. This could limit our ability to compare. This study 
was a cross‐sectional design, and no causality or direction of association can be established. Finally, gynecological 
conditions such as prolapse of the uterus, surgery involving the pelvic floor as well as medical conditions such 
as diabetes mellitus are some of the key risk factors for  UI23. Although we considered a wide variety of variables 
for adjustment in the multivariable models, we cannot rule out the presence of an unmeasured confounder. 
Despite these limitations, we investigated incontinence among older women from a nationally representative 
cross-sectional survey. UI is a common cross-cultural condition. Ethnicity can affect the association between 
UI and mental  health24. Therefore, a study in Korean women is essential to understand ethnic differences in the 
emotional significance of UI.
Altogether, our results highlight the effect of incontinence on mental health and provide an evidence base 
for the evaluation of mental health in older women with incontinence. We propose that the prioritization of UI 








Estimate P value Estimate P value Estimate P value
Urinary Incontinency
Mixed UI 1.911  < .0001 0.808  < .0001  − 1.17  < .0001
Any UI 0.817  < .0001 0.173 0.089  − 0.642 0.000
None Ref Ref Ref
Age (years) 0.092  < .0001 0.049  < .0001  − 0.100  < .0001
BMI (kg/m2)
Underweight (< 18.5) 0.360 0.466  − 0.142 0.606  − 0.213 0.649
Normal (≥ 18.5 and < 23) 0.069 0.671  − 0.045 0.621 0.156 0.313
Overweight (≥ 23 and < 25),  − 0.036 0.829 0.006 0.946 0.291 0.064
Obese (≥ 25) Ref Ref Ref
Hysterectomy
Yes 0.676 0.002 0.433 0.000  − 0.522 0.012
No Ref Ref Ref
Parity
3 or more 0.904 0.089 0.021 0.945 0.037 0.941
2 0.361 0.349  − 0.223 0.300 0.406 0.268
1 0.224 0.537  − 0.248 0.221 0.814 0.018
0 Ref Ref Ref
Income ($/month)
 < 2000 0.991  < .0001 0.408 0.003  − 1.013  < .0001
2000–3999 0.001 0.997 0.028 0.841  − 0.323 0.176
 ≥ 4000 Ref Ref Ref
Education
Illiterate 1.058 0.000 0.350 0.021  − 0.172 0.508
Elementary school 0.734 0.001 0.407 0.001  − 0.325 0.116
Middle School 0.526 0.017 0.298 0.015  − 0.490 0.019
High school or more Ref Ref Ref
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detection and the identification of psychological factors associated therewith may help improve the diagnosis 
and management of UI and potentially yield significant economic and psychosocial benefits.
Methods
Data and study population. Data were obtained from the 2016 Korean Study of Women’s Health Related 
Issues (K-Stori). We conducted K-Stori, a nationwide cross-sectional survey targeting Korean women aged 
14–79  year to investigate current interests into health among the general population of women in  Korea25. 
Therein, stratified multistage random sampling was applied to select 3000 women in each life cycle (adolescence, 
14–17 years; childbearing, 19–44 years; pregnancy and postpartum, 19–44 years; perimenopause, 45–64 years; 
and older adulthood, 65–79 years). Of the 15,000 women who participated in the K-Stori survey, UI was inves-
tigated only in women in older adulthood stages. A total of 3,000 women between 65 and 79 years were the final 
study subjects. Trained interviewers contacted candidate participants by going door-to-door to assess their study 
eligibility. All eligible participants in the house were then surveyed using a standardized questionnaire through 
face-to-face interviews after obtaining informed consent. The survey response rate was 40.4%. Details on K-Stori 
have been described  elsewhere25.
Dependent variables. Our dependent variables of interest were defined as depression, stress, and self-
esteem. Depression symptoms were assessed using the 15-item Geriatric Depression Scale (GDS-15), which is a 
short form of GDS used to screen, diagnose, and evaluate depression in older adult individuals. Previous studies 
have shown that GDS-15 can be used to discriminate between depressive and non-depressive  states26–28. GDS-15 
has been translated into  Korean29,30. GDS-15 scores range from 0–15: 0–4, none; 5–9, mild; and 10–15, moderate 
to severe depression. A score of > 5 suggests the presence of depression, and a score ≥ 10 is almost always indica-
tive of  depression30.
The Perceived Stress Scale (PSS) is a widely used psychological instruments for measuring nonspecific per-
ceived stress. The four‐item version of the PSS (PSS‐4) is a brief tool, with items selected from a pool of 14 items 
included in the original version of  PSS31–34. The 4-item version (PSS-4) has two negative and two positive items. 
Subject responses are measured on a five-point scale (0 = never, 1 = almost never, 2 = sometimes, 3 = fairly often, 
4 = very often). Total scores range from 0 to 16, with higher scores indicating higher levels of perceived stress: 
0–4, very low; 5–8, low; 9–12, high; and 13–16, very  high35. We used Korean versions of PSS-433.
Self-esteem is defined as a positive or negative attitude toward oneself. It can also be defined as an indi-
vidual’s sense of self-worth. The Rosenberg Self-esteem Scale (RSES) is a standardized resource widely known 
and applied in clinical practice and  research36. RSES consists of 10 items known to be positively correlated with 
self-esteem. The highest possible total is 30, with results presented in three levels: low (0–9), medium (10–19), 
and high (20–30) self-esteem37.
Independent variables. Our primary independent variable was UI. SUI was defined as a complaint of 
involuntary leakage on effort or exertion or on sneezing or coughing. SUI was assessed with the question “Dur-
ing the past week, did you lose urine on coughing, sneezing, or exercising?” Responses were scored on a dichoto-
mous scale (i.e., “yes” or “no”)38,39. UUI was defined by a positive response to the question ‘‘During the past week, 
have you had any involuntary leakage accompanied by or immediately preceded by urgency?’’39,40. Patients with 
symptoms of both disorders may be afflicted by  MUI39.
Age, body mass index (BMI), parity, hysterectomy, income, and education were considered as covariates. 
Women were categorized into 5-year interval age groups: 65–69, 70–74, or 75–79 years. BMI was calculated 
using self-reported height and weight data, and participants were categorized according to criteria for Asians 
or generally applied definitions for the Korean population (5, 36, 37) using BMI cut offs of < 18.5 kg/m2 (under-
weight), < 23 kg/m2 (normal), ≥ 23 kg/m2 (overweight), and ≥ 25 kg/m2 (obese)41. Education level was categorized 
as ≤ elementary school, middle school, high school, or college or more. Household income was categorized 
as < $2000/month, $2000–3999/month, or ≥ $4000/month.
Statistical analysis. We investigated the general characteristics of the study population and the prevalence 
rates of SUI, UUI, and MUI. We compared depression, stress, and self-esteem levels with the status of UI using 
χ2 square tests. We applied multiple linear regression models to analyze associations with depression, stress, and 
self-esteem levels in relation to UI type. Estimates were adjusted for the following socio-demographic character-
istics: age, BMI, hysterectomy, parity, income, and education.
All analyses were conducted using SAS 9.3 (SAS Institute, Cary, NC, USA). P values less than 0.05 were con-
sidered statistically significant, and all reported P values were two sided. All subjects participated voluntarily and 
provided informed consent. Informed consent was obtained from their legal guardians for illiterate participants. 
The study was approved by the institutional review board of the National Cancer Center, Korea (NCC2016-0062). 
This study was performed in accordance with the relevant guidelines and regulations.
Received: 29 August 2020; Accepted: 15 April 2021
References
 1. Stickley, A., Santini, Z. I. & Koyanagi, A. Urinary incontinence, mental health and loneliness among community-dwelling older 
adults in Ireland. BMC Urol. 17, 29–29. https:// doi. org/ 10. 1186/ s12894- 017- 0214-6 (2017).
6
Vol:.(1234567890)
Scientific Reports |         (2021) 11:9054  | https://doi.org/10.1038/s41598-021-88740-4
www.nature.com/scientificreports/
 2. Townsend, M. K., Minassian, V. A., Okereke, O. I., Resnick, N. M. & Grodstein, F. Urinary incontinence and prevalence of high 
depressive symptoms in older black versus white women. Int. Urogynecol. J. 25, 823–829. https:// doi. org/ 10. 1007/ s00192- 013- 
2309-2 (2014).
 3. Kim, K. J. et al. Association of geriatric syndromes with urinary incontinence according to sex and urinary-incontinence-related 
quality of life in older inpatients: a cross-sectional study of an acute care hospital. Korean J. Fam. Med. 40, 235–240. https:// doi. 
org/ 10. 4082/ kjfm. 18. 0011 (2019).
 4. Coyne, K. S. et al. The impact of overactive bladder, incontinence and other lower urinary tract symptoms on quality of life, work 
productivity, sexuality and emotional well-being in men and women: results from the EPIC study. BJU Int. 101, 1388–1395. https:// 
doi. org/ 10. 1111/j. 1464- 410X. 2008. 07601.x (2008).
 5. Demaagd, G. A. & Davenport, T. C. Management of urinary incontinence. PT 37, 345–361 (2012).
 6. Mamza, J. B. et al. Geographical variation in rates of surgical treatment for female stress urinary incontinence in England: a national 
cohort study. BMJ Open 9, e029878. https:// doi. org/ 10. 1136/ bmjop en- 2019- 029878 (2019).
 7. Choo, M.-S. et al. Prevalence of urinary incontinence in Korean women:an epidemiologic survey. Int. Urogynecol. J. 18, 1309–1315. 
https:// doi. org/ 10. 1007/ s00192- 007- 0322-z (2007).
 8. Aoki, Y. et al. Urinary incontinence in women. Nat. Rev. Dis. Primers 3, 17042–17042. https:// doi. org/ 10. 1038/ nrdp. 2017. 42 (2017).
 9. Criner, J. A. Urinary incontinence in a vulnerable population: older women. Semin. Perioper. Nurs. 10, 33–37 (2001).
 10. Kim, T.-Y. et al. Urinary incontinence in middle-aged and older Korean women and its impact on quality of life: a cross-sectional 
study. Eur. Geriatric Med. 9, 871–880. https:// doi. org/ 10. 1007/ s41999- 018- 0112-9 (2018).
 11. Erdoğan, E., Demir, S., Çalışkan, B. B. & Bayrak, N. G. Effect of psychological care given to the women who underwent hysterec-
tomy before and after the surgery on depressive symptoms, anxiety and the body image levels. J. Obst. Gynaecol. https:// doi. org/ 
10. 1080/ 01443 615. 2019. 16785 74 (2019).
 12. Goode, P. S., Burgio, K. L., Richter, H. E. & Markland, A. D. Incontinence in older women. JAMA 303, 2172–2181. https:// doi. org/ 
10. 1001/ jama. 2010. 749 (2010).
 13. Felde, G., Bjelland, I. & Hunskaar, S. Anxiety and depression associated with incontinence in middle-aged women: a large Nor-
wegian cross-sectional study. Int. Urogynecol. J. 23, 299–306. https:// doi. org/ 10. 1007/ s00192- 011- 1564-3 (2012).
 14. Shaw, C., Rajabali, S., Tannenbaum, C. & Wagg, A. Is the belief that urinary incontinence is normal for ageing related to older 
Canadian women’s experience of urinary incontinence?. Int. Urogynecol. J. 30, 2157–2160. https:// doi. org/ 10. 1007/ s00192- 019- 
03906-z (2019).
 15. Murukesu, R. R., Singh, D. K. A. & Shahar, S. Urinary incontinence among urban and rural community dwelling older women: 
prevalence, risk factors and quality of life. BMC Public Health 19, 529. https:// doi. org/ 10. 1186/ s12889- 019- 6870-6 (2019).
 16. Duralde, E. R. et al. Bridging the gap: determinants of undiagnosed or untreated urinary incontinence in women. Am. J. Obstet. 
Gynecol. 214(266), e261-266.e269. https:// doi. org/ 10. 1016/j. ajog. 2015. 08. 072 (2016).
 17. Gümüşsoy, S., Kavlak, O. & Dönmez, S. Investigation of body image, self-esteem, and quality of life in women with urinary incon-
tinence. Int. J. Nurs. Pract. 25, e12762. https:// doi. org/ 10. 1111/ ijn. 12762 (2019).
 18. Sinclair, A. J. & Ramsay, I. N. The psychosocial impact of urinary incontinence in women. Obstet. Gynaecol. 13, 143–148. https:// 
doi. org/ 10. 1576/ toag. 13.3. 143. 27665 (2011).
 19. Jurášková, M. et al. Association between stress urinary incontinence and depressive symptoms after birth: the Czech ELSPAC 
Study. Sci. Rep. 10, 6233. https:// doi. org/ 10. 1038/ s41598- 020- 62589-5 (2020).
 20. O’Reilly, N. et al. Screening for urinary incontinence in women: a recommendation from the women’s preventive services initiative. 
Ann. Intern. Med. 169(5), 320–328. https:// doi. org/ 10. 7326/ M18- 0595 (2018).
 21. Lukacz, E. S., Santiago-Lastra, Y., Albo, M. E. & Brubaker, L. Urinary incontinence in women: a review. JAMA 318, 1592–1604. 
https:// doi. org/ 10. 1001/ jama. 2017. 12137 (2017).
 22. Pushkar, D. Pelvic Floor Disorders: Imaging and Multidisciplinary Approach to Management (eds Giulio Aniello Santoro, Andrzej 
Paweł Wieczorek, & Clive I. Bartram) 169–173 (Springer Milan, 2010).
 23. Saadia, Z. Urinary problems amongst gynecological consultations. association between prolapse, gynecological surgery and dia-
betes. Mater. Sociomed. 28, 183–186. https:// doi. org/ 10. 5455/ msm. 2016. 28. 183- 186 (2016).
 24. Lim, Y.-M., Lee, S. R., Choi, E. J., Jeong, K. & Chung, H. W. Urinary incontinence is strongly associated with depression in middle-
aged and older Korean women: data from the Korean longitudinal study of ageing. Eur. J. Obst. Gynecol. Reprod. Biol. 220, 69–73. 
https:// doi. org/ 10. 1016/j. ejogrb. 2017. 11. 017 (2018).
 25. Cho, H. N. et al. The Korean study of women’s health-related issues (K-Stori): rationale and study design. BMC Public Health 17, 
609–609. https:// doi. org/ 10. 1186/ s12889- 017- 4531-1 (2017).
 26. Guerin, J. M., Copersino, M. L. & Schretlen, D. J. Clinical utility of the 15-item geriatric depression scale (GDS-15) for use with 
young and middle-aged adults. J. Affect. Disord. 241, 59–62. https:// doi. org/ 10. 1016/j. jad. 2018. 07. 038 (2018).
 27. Chiesi, F. et al. Is the 15-item geriatric depression scale a fair screening tool? A differential item functioning analysis across gender 
and age. Psychol. Rep. 121, 1167–1182. https:// doi. org/ 10. 1177/ 00332 94117 745561 (2018).
 28. Shin, C. et al. Usefulness of the 15-item geriatric depression scale (GDS-15) for classifying minor and major depressive disorders 
among community-dwelling elders. J. Affect. Disord. 259, 370–375. https:// doi. org/ 10. 1016/j. jad. 2019. 08. 053 (2019).
 29. Cho, M. J. et al. Validation of geriatric depression scale, Korean version(GDS) in the assessment of DSM-III-R major depression. 
J. Korean Neuropsychiatr. Assoc. 38, 48–63 (1999).
 30. Bae, J. N. & Cho, M. J. Development of the Korean version of the Geriatric Depression Scale and its short form among elderly 
psychiatric patients. J. Psychosom. Res. 57, 297–305. https:// doi. org/ 10. 1016/j. jpsyc hores. 2004. 01. 004 (2004).
 31. Liu, Y. et al. The mediating role of sleep quality on the relationship between perceived stress and depression among the elderly in 
urban communities: a cross-sectional study. Public Health 149, 21–27. https:// doi. org/ 10. 1016/j. puhe. 2017. 04. 006 (2017).
 32. Ingram, P. B. IV., Clarke, E. & Lichtenberg, J. W. Confirmatory factor analysis of the perceived stress scale-4 in a community sample. 
Stress. Health 32, 173–176. https:// doi. org/ 10. 1002/ smi. 2592 (2016).
 33. Lee, E.-H., Chung, B. Y., Suh, C.-H. & Jung, J.-Y. Korean versions of the perceived stress scale (PSS-14, 10 and 4): psychometric 
evaluation in patients with chronic disease. Scand. J. Caring Sci. 29, 183–192. https:// doi. org/ 10. 1111/ scs. 12131 (2015).
 34. Vallejo, M. A., Vallejo-Slocker, L., Fernández-Abascal, E. G. & Mañanes, G. Determining factors for stress perception assessed 
with the perceived stress scale (PSS-4) in Spanish and other European samples. Front. Psychol. 9, 37–37. https:// doi. org/ 10. 3389/ 
fpsyg. 2018. 00037 (2018).
 35. Waqas, A. et al. Association of severity of depressive symptoms with sleep quality, social support and stress among Pakistani 
medical and dental students: a cross-sectional study. Global Psychiatry 2, 211. https:// doi. org/ 10. 2478/ gp- 2019- 0019 (2019).
 36. García, J. A. et al. Self esteem levels vs global scores on the Rosenberg self-esteem scale. Heliyon 5, e01378. https:// doi. org/ 10. 
1016/j. heliy on. 2019. e01378 (2019).
 37. Lee, J. Y., Nam, S. K., Lee, M. K., Lee, J. H. & Lee, S. M. Rosenberg’self-esteem scale: analysis of item-level validity. Korean J. Couns. 
Psychother. 21(1), 173–189 (2009).
 38. Luber, K. M. The definition, prevalence, and risk factors for stress urinary incontinence. Rev. Urol. 6(Suppl 3), S3–S9 (2004).
 39. Abrams, P. et al. The standardisation of terminology in lower urinary tract function: report from the standardisation sub-committee 
of the International Continence Society. Urology 61, 37–49. https:// doi. org/ 10. 1016/ S0090- 4295(02) 02243-4 (2003).
 40. Al-Mukhtar Othman, J., Akervall, S., Milsom, I. & Gyhagen, M. Urinary incontinence in nulliparous women aged 25–64 years: a 
national survey. Am. J. Obst. Gynecol. 216, 149. https:// doi. org/ 10. 1016/j. ajog. 2016. 09. 104 (2017).
7
Vol.:(0123456789)
Scientific Reports |         (2021) 11:9054  | https://doi.org/10.1038/s41598-021-88740-4
www.nature.com/scientificreports/
 41. Park, B. et al. Weight control behaviors according to body weight status and accuracy of weight perceptions among Korean women: 
a nationwide population-based survey. Sci. Rep. 9, 9127–9127. https:// doi. org/ 10. 1038/ s41598- 019- 45596-z (2019).
Acknowledgements
This research was supported by a fund from the Research of Korea Centers for Disease Control and Prevention 
(#2015ER630300) and a Grant in-Aid for Cancer Research and Control from the National Cancer Center of 
Korea (#1,910,231).
Author contributions
H.Y.L. has made substantial contributions to the conception, design of the work, analysis, and interpretation of 
data. H.Y.L. has drafted the work. Y.R. contributed to the acquisition of data. K.S.C. contributed to the acquisition, 
analysis and interpretation of data. All authors reviewed the manuscript and approved the submitted version.
Competing interests 
The authors declare no competing interests.
Additional information
Correspondence and requests for materials should be addressed to K.S.C.
Reprints and permissions information is available at www.nature.com/reprints.
Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.
Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.
© The Author(s) 2021
